GABA release induced by aspartate-mediated activation of NMDA receptors is modulated by dopamine in a selective subpopulation of amacrine cells.
Glutamate and GABA are the major excitatory and inhibitory neurotransmitters in the CNS, including the retina. In the chick retina, GABA is located in horizontal and amacrine cells and in some cells in the ganglion cell layer. It has been shown that glutamate and its agonists, NMDA, kainate, and aspartate, promote the release of GABA from isolated retina and from cultured retinal cells. Dopamine, the major catecholamine in the retina, inhibits the induction of GABA release by NMDA. Two to seven-day-old intact chicken retinas were stimulated with different glutamatergic agonists and the GABA remaining in the tissue was detected by immunohistochemical procedures. The exposure of retinas to 100 microM NMDA for 30 minutes resulted in 50% reduction in the number of GABA-immunoreactive amacrine cells. Aspartate (100 microM) treatment also resulted in 60% decrease in the number of GABA-immunoreactive amacrine cells. The number of GABA-immunoreactive horizontal cells was not affected by either NMDA or aspartate. In addition, dopamine reversed by 50% the reduction of the number of GABA-immunoreactive amacrine cells exposed to NMDA or aspartate. Kainate stimulation promoted a 50% reduction in the number of both GABA-immunoreactive amacrine and horizontal cells. Dopamine did not interfere with the kainate effect. While in control and in non-stimulated retinas a continuous and homogeneous immunolabeling was observed throughout the inner plexiform layer, retinas exposed to NMDA, kainate and aspartate displayed only a faint punctate labeling in the inner plexiform layer. It is concluded that, under our experimental conditions, both NMDA and aspartate induce the release of GABA exclusively from amacrine cells, and that the release is modulated by dopamine. On the other hand, kainate stimulates GABA release from both amacrine and horizontal cells with no interference of dopamine.